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Diagram. 

Showing  the  average  number  of  green  bolls  and  the  average  number  of 
bolls  attacked  by  Gelechia  per  thousand  cotton  plants  and  the  percentage 
of  green  bolls  attacked  6y  Gelechia  in  Lower  and  Middle  Egypt 
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MINISTRY  OF  AGRICULTURE,  EGYPT. 


Bulletin  No.  13. 


(ENTOMOLOGICAL    SECTION.) 


THE  RATE  OF  INCREASE 
OF  THE  PINK  BOLL  WORM  IN  GREEN  BOLLS 

IN  THE  PERIOD 
JULY  TO  NOVEMBER  1916. 

An  investigation,  the  results  of  which  are  detailed  below,  was 
undertaken  with  the  object  of  ascertaining  the  frequence  of  Gelechia 
larvae  during  the  growing  period  of  cotton,  and  more  especially  of 
obtaining  data  concerning  its  increase  in  numbers  relatively  to  the 
number  of  bolls  on  the  cotton  plants,  and  if  possible  also  its  absolute 
rate  of  increase. 

The  greater  part  of  the  material  used  was  collected  by  the 
inspectors,  sub-inspectors  and  moawimn  of  the  Inspectorate  Staff,  to 
whom  thanks  are  due  for  the  trouble  taken  in  the  collection  of  the 
samples,  which  in  some  instances  must  have  involved  considerable 
labour. 

The  majority  of  samples  asked  for  consisted  of  100  green  bolls, 
taken  at  random  and  not  necessarily  from  one  field.  One  such  sample 
was  required  from  each  cotton-growing  Markaz  weekly. 

The  samples,  when  received  at  Cairo,  were  examined  in  the 
following  manner.  Each  boll  was  cut  in  three  slices  in  order  to 
ascertain  whether  or  not  it  was  attacked  by  boll  worms.  Records 
were  kept  separately  of  the  number  of  bolls  containing  Gelechia  larvae, 
Earias  larva?,  or  of  those  attacked  by  other  parasites.  No  attempt  was 
made,  however,  to  ascertain  the  exact  numbers  of  parasites  per  boll. 
This  limitation  of  the  scope  of  the  enquiry  was  necessary  owing  to  the 
immense  numbers  of  bolls  to  be  examined  daily.  The  total  number 
examined  exceeded  106,400  bolls. 
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On  Table  I  is  found  tabularized  the  weekly  results  per  Markaz 
given  in  percentages  of  bolls  attacked  by  Gelechia. 

Examination  of  this  table  at  once  shows  that  samples  of  100  bolls 
only  are  not  sufficient  to  base  any  conclusions  on. 

On  Table  II  these  weekly  records  have  been  condensed  to  give 
percentages  of  the  attacks  for  each  Mudiria.  It  will  be  seen  that 
the  weekly  results  are  now  based  on  bigger  figures,  that  the  bolls  have 
been  taken  over  a  more  extended  area,  and  that  the  ratio  of  increase 
from  week  to  week  no  longer  shows  the  same  big  fluctuations  as 
appeared  in  the  results  based  on  the  smaller  Markaz  figures  of 
Table  I. 

On  Table  III  these  results  have  again  been  recalculated  under 
the  divisions  Lower,  Middle,  and  Upper  Egypt.  For  this  purpose 
Lower  Egypt  consists  of  the  Mudirias  of  Beheira,  Gharbia,  Daqahlia, 
Sharqia,  Menul'ia,  Qaliubia  and  the  Markaz  Embaba.  Middle  Egypt 
is  considered  as  being  Giza  Mudiria  (after  deduction  of  Embaba), 
Beni  Suef  and  Fayum  Mudirias.  All  Egypt  south  of  and  including 
Minia  Mudiria  has  been  considered  as  being  Upper  Egypt. 

The  figures  from  which  the  percentages  have  been  calculated  are 
naturally  largest  for  Lower  Egypt,  and  probably  approximate  fairly 
closely  to  the  actual  state  of  the  attack.  The  figures  given  for  Upper 
Egypt  are  based  on  the  smallest  numbers  of  figures  and  are  naturally 
least  reliable,  besides  which  no  great  similarity  of  results  need  be 
expected  from  the  widely  separated  localities  composing  the  district  in 
question. 

In  the  course  of  the  examination  it  was  soon  recognized  that 
100  bolls  was  too  small  a  number  to  base  any  record  on,  and,  in  order 
to  find  out  what  variation  might  be  expected,  four  larger  tests  were 
made,  which  will  Tbe  found  tabulariy.ed  in  Tables  IV,  V,  VI,  and  VII. 
For  the  first  three  tests  the  bolls  were  all  taken  from  one  field,  for  the 
last  test  the  bolls  were  taken  in  small  numbers  from  many  places 
scattered  over  a  large  area. 


Fifteen  samples  of  100  green  bolls,  taken  from  one  field  at 
Gemmeiza  Farm,  September  2,  1916.  The  figures  given  are  the 
number  o£  attacked  bolls. 

TABLE  IV. 


Number  of 
Siimplf. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

1 

-       38 

6 

30 

11 

25 

2 

35 

7 

30 

12 

24 

3 

33 

8 

29 

13 

23 

4 

33 

9 

28 

14 

22 

5 

32 

10 

28 

15 

17 

Average  :  28 '5. 


Thirty-one  samples  of  100  green  bolls,  taken  from  one  field  at 
'Giza,  September  14,  1916.     The  figures  given  are    the    number    ot 

attacked  bolls. 

TABLE  V. 


Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

1 

41 

12 

33 

22 

31 

2 

39 

13 

33 

23 

30 

3 

38 

14 

33 

24 

30 

4 

38 

15 

33 

25 

30 

5 

37 

16 

33 

26 

28 

6 

37 

17 

32 

27 

28 

'  T  ' 

35 

18 

32 

28 

28 

8 

35 

19 

32 

29 

25   • 

9 

35 

20 

31 

30 

24 

10 

34 

21 

31 

3t 

22 

11 

34 

Averaire :  32' 3. 
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Fifteen  samples  of  100  green  bolls  taken  from  one  field  at 
Gemmeiza,  September  19,  1916.  The  figures  given  are  the  number  of 
attacked  bolls. 

TABLE  VI. 


Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

1 

63 

6 

59 

11 

47 

2 

63 

7 

59 

12 

46 

3 

60 

8 

.57 

13 

44 

4 

60 

9 

54 

14 

43 

5 

60 

10 

53 

15 

42 

Average  :  54 '0. 


Twenty-one  samples  of  100  green  bolls  taken  in  small  quantities 
from  many  places  in  Beni  Mazar  Markaz,  November  6,  1916. 

TABLE  VII. 


Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

Number  of 
Sample. 

Per  Cent 
attacked. 

1 

95 

8 

89 

15 

82 

2 

94 

;t 

87 

16 

82    • 

3 

93 

10 

87 

17 

81 

4 

93 

11 

87 

18 

77 

5 

93 

12 

84 

19 

77 

6 

92 

13 

84 

20 

76 

7 

91 

14 

84 

•21 

76 

Average.:  85 '9. 


From  the  above  four  tables, .  in  which  the  numbers  of  attacked 
bolls  have  been  arranged  in  sequence,  it  will  be  seen  that  any  single 
sample  of  100  green  bolls  taken  at  random  may  vary  from  the  average 
for  the  field  or  district  to  the  extent  of  ten  above -or  twelve  below. 
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On  Table  YlU'the  figures  obtained  on  Tables  IV,  V,  VI,  and  VII 
are  re-arranged  to  show  the  distribution  around  the  average  of  the 
numbers  of  attacked  bolls.  It  will  be  seen  that  it  is  a  one  to  three  chance 
for  any  sample  being  within  two  places  above  or  below  the  average,  a 
three  to  two  chance  that  it  will  lie  within  five  places  above  or  below  the 
average,  and  a  three  to  one  chance  that  it  will  lie  within  the  seven 
places  above  or  below  the  average. 

An  attempt  was  made  te  estimate  the  influence  of  the  neighbour- 
hood to  the  cotton  fields  of  (1)  a  ginnery,  (2)  a  large  village,  samples 
being  taken  north,  east,  south,  and  west,  in  the  immediate  vicinity  and 
also  at  a  distance.  The  figures  obtained  were  neither  significant  nor 
consistent  and  we  refrain  from  publishing  them. 

The  figures  obtained  this  year  will  be  of  special  use  as  material 
for  comparison  in  future  years,  and  especially  they  should  afford  infor- 
mation at  any  early  date  as  to  the  prospects  of  damage  to  the  cotton 
crop.  They  will  also  help  to  show  whether  the  methods  employed  to 
cope  with  Gelechia  are  giving  the  results  hoped  of  them,  and  whether 
the  methods  have  been  applied  equally  well  everywhere. 

This  year's  work  has  been  of  additional  value  in  indicating  certain 
modifications  which  will  be  necessary  in  carrying  out  similar  work  in 
the  future.  Chiefly  it  is  apparent  that  if  weekly  figures  for  each 
Markaz  are  desired,  larger  samples  will  have  to  be  taken,  and  that 
about  1,000  bolls  weekly  will  be  required  from  each  locality.  The 
method  of  taking  a  few  bolls  here  and  a  few  there  throughout  each 
district  ought  to  be  adhered  to,  in  order  to  obtain  really  average  results. 

Having  shown  in  the  foregoing  the  method  of  obtaining  the 
samples,  and  the  value  of  a  single  observation,  it  now  remains  to  see 
what  general  conclusions  can  be  drawn  from  the  material  available. 

On  account  of  the  dissimilarity  of  conditions  in  the  Delta  and 
Middle  Egypt  as  compared  to  Upper  Egypt,  it  is  proposed  in  the  fol- 
lowing to  leave  Upper  Egypt  unconsidered  and  to  confine  ourselves  to 
the  examination  of  the  mean  curve  for  the  Delta  and  Middle  Egypt. 
(See  Diagram.) 

Disregarding  small  irregularities,  it  will  be  seen  that  the  percen- 
tage of  bolls  attacked  was  fairly  stationary  during  the  whole  of  July. 
Increase  began  to  be  evident  in  the  first  week  of  August,  and  the 
rate  of  increase  was  almost  uniform  until  the  second  week  of  October, 
when  the  maximum  was  reached.  This  curve  chiefly  shows  how 
quickly  Gelechia  can  utilize  the  available  food  supply. 
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Hitherto  we  have  only  been  dealing  with  the  percentage  of  green 
bolls  affected.  It  is  clear  that  percentages  cannot  afford  any  evidence 
of  direct  increase  or  decrease  of  the  pest,  unless  something  is  known 
of  the  actual  numbers  of  green  bolls  on  the  cotton  plants  at  the  time 
of  each  ooservation. 

For  example,  it  is  possible  that  with  a  rapidly  increasing  number 
of  bolls  per  tree,  a  fall  in  the  percentage  of  attacked  bolls  may  mean  : 
(1)  a  reduction  in  the  number  of  worms  ;  (2)  no  reduction  and  no 
increase  of  the  number  of  worms  ;  (3)  an  actual  increase  in  the  number 
of  worms.  With  the  number  of  green  bolls  stationary,  rise  or  fall  of 
the  percentage  of  worms  evidently  corresponds  to  increase  or  decrease 
in  the  actual  Gelechia  population.  Witli  the  number  of  bolls  per  tree 
falling,  decrease  of  the  percentage  or  stability  of  the  percentage  will 
both  mean  decrease  of  the  Gelechia  population,  whilst  a  rise  in  the 
percentage  may  mean  decrease,  stability,  or  increase  of  Gelechia. 

As  no  record  has  been  kept  this  year  of  the  average  number  of 
green  bolls  on  cotton  plants,  it  has  been  necessary  to  approach  the 
problem  of  the  weekly  average  number  of  green  bolls  per  unit  (one 
plant  or  any  other  multiple)  by  an  indirect  method. 

In  connection  with  the  cotton  breeding  a  very  large  number  of 
flower  counts  have  been  made  by  Mr.  Gr.  C.  Bolland,  Botanist  to  the 
Ministry  of  Agriculture.  From  these  flower  counts  it  is  possible  to 
obtain  figures  to  show  the  weekly  average  number  of  green  bolls  per 
tree.  The  method  adopted  in  calculation  has  been  as  follows.  The 
average  number  of  flowers  observed  per  day  in  any  week  was  multi- 
plied by  seven  to  give  the  weekly  average.  From  this  twenty  per  cent 
is  deducted  to  allow  for  "boll- shedding.  The  figure  obtained  is  supposed 
to  represent  the  number  of  bolls  set  during  that  week.  Allowing  that 
it  requires  six  weeks  for  a  boll  to  mature,  by  placing  the  figures 
representing  each  weekly  average  in  the  column  for  the  six  following 
weeks  one  obtains  for  each  week  of  the  growing  season  six  figures 
which,  when  added,  show  the  number  of  green  bolls  on  the  tree  during 
each  week.  As  in  the  material  from  which  my  percentages  were  made 
no  bolls  from  0  to  8  days  old  were  used,  the  number  of  flowers  was 
not  entered  for  the  week  immediately  following  the  flowering.  The 
totals  used  were  consequently  weekly  average  numbers  of  green  bolls 
of  one  week  or  older  present  on  the  plants.  For  the  last  week  of 
September,  the  curve  is  based  on  the  total  number  of  green  bolls 
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obtained  by  calculation  for  the  previous  week,  minus  the  bolls  matured 
during  the  week. 

On  the  diagram  the  average  number  of  bolls  per  thousand  plants, 
obtained  in  the  manner  just  described,  has  been  plotted  in,  and  connected 
by  the  upper  curve,  the  lower  curve  shows  the  number  of  the  bolls 
present  containing  Gelechia  larvae  calculated  from  the  percentage  given 
in  Table  III.  These  two  curves  are  representative  of  the  conditions  in 
the  Delta  and  Middle  Egypt.  (See  also  Table  IX.) 

Before  drawing  any  conclusions,  it  may  be  permitted  to  draw 
attention  to  the  remarkably  smooth  curve  obtained,  not  only  for 
green  bolls,  but  also  for  bolls  attacked  by  Gelechia.  In  the  opinion 
of  the  author  this  fact  seems  to  justify  the  hope  that  as  approximation 
the  green  boll  curve  does  not  exhibit  any  great  error  and  that  the 
following  conclusions  may  be  considered  as  approaching  the  truth. 

During  July  the  Gelechia  population  remained  fairly  level. 

The  infestation  in  July  was  probably  due  mostly  to  the  progeny 
of  Gelechia  moths  which  had  survived  from  the  year  before  as  hiber- 
nating larva;  (see  Table  X).  In  August  the  new  short  generation 
insects  made  themselves  evident,  with  the  result  that  the  available 
food  supply  became  more  and  more  completely  occupied  by  Gelechia 
larvae.  The  increase  in  actual  numbers,  as  well  as  in  percentage  of 
available  bolls  attacked,  when  once  commenced,  went  forward  at  a  very 
uniform  rate,  showing  that  breeding  was  continuous  and  unchecked, 
and  that  Gelechia  does  not  produce  distinct  broods,  separated  by 
intervals  of  time  in  the  same  way  as  Prodenia  or  other  well  known 
lepidopterous  cotton  pests. 

Although  the  highest  percentage  of  bolls  attacked  was  found  in 
the  second  week  of  October,  the  largest  number  of  bolls  attacked 
must  have  existed  during  the  third  week  of  September.  If  the 
figures  on  which  our  calculations  have  been  based  are  accepted  as 
sufficiently  accurate,  it  can  be  estimated  that  when  at  its  maximum  the 
Gelechia  population  reached  at  least  4,500  individuals  per  thousand  cotton 
plants  (500  holes).  Supposing  26,000  plants  to  the  feddan,  this  gives 
the  alarming  total  of  about  120,000  worms  to  the  feddan. 

On  Tables  XI,  XII,  XIII,  the  percentage  for  Earias  by  Markaz, 
by  Mudiria,  and  by  larger  units  of  space,  have  been  recorded  in  a  similar 
manner. 
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Earias  was  relatively  unimportant  during  1916.  Until  the  third 
week  of  August  less  than  one  per  cent  of  the  bolls  were  attacked  by 
this  pest.  The  maximum  percentage  was  reached  in  the  last  week  of 
October. 

In  actual  numbers  Earias  reached,  at  its  maximum,  less  than  300 
bolls  per  thousand  trees  in  the  second  week  of  September,  having  risen 
slowly  since  the  third  week  of  August. 

Considering  that  Gelechia  is  an  imported  pest,  which  has  been  in 
Egypt  less  than  ten  years,  its  increase  has  been  enormous.  It  now 
occurs  everywhere,  where  cotton  is  grown  in  Egypt ;  in  the  last  week 
of  October,  eighty-seven  per  cent  of  the  green  bolls  in  Lower, 
seventy-eight  per  cent  in  Middle,  and  sixty  per  cent  in  Upper 
Egypt  were  attacked  by  it ;  and  we  have  received  specimens  of  the 
adult  from  the  desert  at  Romani.  As  to  Earias  it  appears  to  have 
sunk  to  the  position  of  a  minor  pest,  not  only  relatively  to  the 
Pink  Boll  Worm  but  probably  also  absolutely. 

Literature  :  WlLLOOOKS.     "  Th8  Pink  Boll  Worm,"  1916,  pp.  127-131. 
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PUBLICATIONS. 


"  Agricultural  Journal  of  Egypt ":  published  as  often  as  sufficient  material 
is  collected. 

The  following  publications  may  be  obtained,  either  directly,  or  through  any 
bookseller,  from  the  Government  Press,  Bulaq  ;  or  from  the  Sale  Room,  Old 
Ismailia  Palace,  Sharia  Qasr  el  'Aini.  Unless  otherwise  indicated,  publications 
are  in  English. 

AGRICULTURAL  JOURNAL  OF  EGYPT. 

Volume      I,  Part    I         ...      English  P.T.  2,  Arabic  P.T.  2. 
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EGYPTIAN  AGRICULTURAL  PRODUCTS. 
By  Gerald  C.  Dudgeon,  F.E.S.,  etc.,  Consulting  Agriculturist. 

No.  1  A.   "The  Great  Millet  (  Durra  Baladi  or  Durm  Raffa)  in  Egypt."     P.T.  3. 

No.  2  A.   "The  Ground  Nut  or  Earth  Pea  (Fill  Sudani)  in  Egypt"     P.T.  2. 

No.  3  A.  "  Gossypium  Spp.,  Cotton  (Qotn  in  Egypt)."  History,  Development, 
and  Botanical  Relationship  of  Egyptian  Cottons,  with  tables  showing 
Areas,  Yields,  Prices,  and  Distribution  of  the  Varieties.  P.T.  5. 


TECHNICAL  AXD  SCIENTIFIC   BULLETINS. 

No.  1.   "  Report  on  the  First  Two  Years'  Working  of  the  Plant  Protection  Law  " 

(Law   No.  5  of   1913),    by   G.  Storey,   B.A.,   F.E.S.     (English   or 

French.)  '  P.T.  2. 
No.  2.   "The  Nature  of  the  Damage  done  by  the  Pink  Boll  Worm  (Gelechia 

Gossvpiella  Saund.),"  by  Lewis  Gough,  Ph.D.,  F.E.S.,  etc.     (English 

or  French.)    P.T.I. 
No.  3.   "Note  on  the  Alkaloids  of  some  Egyptian  Solanacere,"  by  Frunk  Hughes, 

F.C.S.,  Chemist.     (English  or  French.)     P.T.  1. 
No.  4.    "The  Life  History  of  Gelechia  Gossypiella  from  the  Time  of  the  Cotton 

Harvest  to  the  Time  of  Cotton  Sowiug,"  by  Lewis   Gough,  Ph.D., 

F.E.S.,  etc.    P.T.I. 
No.  5.  "  List  of  Egyptian  Insects  in  the  Collection  of  the  Ministry  of  Agriculture," 

by  G.  Storey,  B.A.,  F.E.S.    P.T.  10. 


TECHNICAL  AND  SCIENTIFIC  BULLETINS   (continued). 

No.  6.    "Note  on  a  Machine  to  kill  Gelechia  Lar'vse  by  Hot  Air,  and  the  Effects 

of  Heat  on  Gelechia  Larvae  and  Cotton  Seed,"  by  Lewis  Gough,  Ph.D., 

F.E.S.,  etc.    P.T.  2. 
No.  7.    "  Work  in  Connection  with  Egyptian  Wheat,"  by  G.  C.  Dudgeon,  F.E.S., 

and  G.  B.  C.  Bolland,  B.A.,  Botanist.    P.T.  1. 
No.  8.   "  Work  conducted  at  the  Experimental  Farm  at  Giza  in  Connection  with 

Great  Millet  and  Bersim?  by  B.G.C.  Bolland,  B.  A.,  Botanist.     P.T.  1. 
No.  9.    "  Work  in  Connection  with  Egyptian  Maize,"  by  Gerald  C.  Dudgeon, 

F.E.S.,   Consulting  Agriculturist,  etc.,  and  B.  G.  C.  Bolland,  B.A., 

Botanist.    P.T.I. 

No.  10.    "  Some  Tests  of  Flour  made  from  Egyptian  Wheat,"  by  Frank  Hughes, 

F.C.S.,  Membre  de  1'Institut  Egyptien,  Chemist.    P.T.  1. 
No.  11.   "  Simon's  Hot  Air  Machine  for  the  treatment  of  Cotton  Seed  against  Pink 

Boll  Worm,"  by  G.  Storey,  B.A.,  F.E.S.,  Entomologist,    P.T.  1. 
No.  12.   "Field  Crops"  (Experiment    with  Flax  growing  at  the  Government 

Farm  at  Guemmeiza),  by  Gerald  C.   Dudgeon,  F.E.S..  Consulting 

Agriculturist,  etc.     P.T.  2. 


LEAFLETS  OF  THE  HORTICULTURAL  SKCTION.    By  T.  W.  Brown,  F.L.S.,  Director, 
Horticultural  Section.     (English  or  Arabic.)     P.T.  1,  unless  stated  otherwise. 

(No  number)  "  Citrus  Trees." 

No.  1.  "  French  beans  "  (Fasoolia). 

„     2.  "Asparagus"  (Kishk  Almaz). 

„     3.  "Preservation  of  Dates." 

„     4.  "Egyptian  Arum"  Qolqas. 

„     5.  "  Cultivation  of  Patatoes." 

„     6.  "Preservation  of  Apricots." 

„    7.  "Custard  Apple." 

„     8.  "  List  of  Trees,  Shrubs,  and  other  Perennial    Plants  cultivated  in 

the  Ministry's  Garden  at  Giza." 

„     9.  "Globe  Artichoke"  (Kfiarshuf). 

„  10.  "  Strawberries  "  (Shouleikh  or  Frawla). 

„  11.  "  Tree  Planting  on  Agricultural  Estates  and  Roads."    P.T.  5. 

„  12.  "Simple   Instructions   for  preserving    Tomatoes." 


COLLECTIONS  OF  AGRICULTURAL  CIRCULARS.    (See  page  24.) 

Nos.  1-18  (1911)  ;  Nos.  19-35  (1912) ;  Nos.  36-60  (1913-1914).    Three  volumes, 
English  or  Arabic,  P.T.  1  each. 
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LAWS  AND  REGULATIONS. 
Price  P.T.  2  each,  unless  stated  otherwise. 

"Regulations  of  the  Boll  Worm  and  Seed  Worm  Campaign,  1915."     (English 
or  Arabic.) 

"Regulations  of  the  Boll  Worm  and  Seed  Worm  Compaign,  1916."     (English 
or  Arabic.) 

"  Regulations  of  Cotton  Worm  Campaign,  1915."    (English  or  Arabic.) 
"  Regulations  of  Cotton  Worm  Campaign,  1916."     (English  or  Arabic.) 
"  Collection  of  the  Agricultural  Laws."     (French  and  Arabic.)     P.T.  5. 
"Collection  of  Veterinary  Laws."     (French  and  Arabic.)     P.T.  5. 
"  Syllabus  of  the  School  of  Veterinary  Medicine."     (French  and  Arabic.) 
"  Syllabus  of  the  Intermediate  School  of  Agriculture,  Moshtohor."     (English  and 
Arabic.) 


ADMINISTRATIVE  REPOKTS. 

"Annual   Report  of  the  Veterinary  Service,  1913."     (English  P.T.  2;  Arabic 
P.T.  2.) 

"Annual    Report  of  the  Veterinary  Service,  1914."     (English  P.T.  5  ;  Arabic 
P.T.  2.) 

"Annual   Report  of  the  Veterinary  Service,  1915."     (English  P.T.  5 ;  Arabic 

P.T.  2.) 
"Report  on  the  Great  Invasion  of  Locusts  in  Egypt  in  1915."    (English  or 

Arabic.)    P.T.  5. 


EGYPTIAN  AGRICULTURAL  AND  VETERINARY  NOTES. 
Price  P.T.  1  each. 

"  Wheat  Rust."    (English  or  Arabic.) 

"Wheat  Smut."    (English  or  Arabic.) 

"  Pamphlet  on  Ticks  and  their  Relation  with  Agricultural  Animal    Diseases. 

(Arabic.) 

"  Pamphlet  on  Scale  Insects."    (Arabic.) 
"  Dialogue  on  Cotton  Pests."    (Arabic.) 


BOOKS. 

"Agricultural  Text  Book,"  Part    I.     (English  P.T.  30 ;  Arabic  P.T.  12.) 
"Agricultural  Text  Book,"  Part  II.    (English  P.T.  45  ;  Arabic  P.T.  20.) 
"  Percival's  Botany."     (Translation).    (Arabic.) 
"Inorganic  Chemistry."     (Translation.)     (Arabic.)     P.T.  20. 
"Agricultural  Chemistry,"  by  Ingle.     (Translation.)     (Arabic.) 
"Veterinary   Medicine   for    Intermediate    Schools  of   Agriculture."     (Arabic.) 
P.T.  10. 
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AGRICCLTURAL  CIRCULARS. 

The  following  circulars  have  been  issued  gratis  in  English  or   Arabic, 
or  in  both  languages  : — 

No.    1.  "  The  Distribution  of  Improved  Cotton  Seed  to  Smaller  Culti- 
vators."    (Arabic.) 
„       2.  "  The  Wheat  Cut-worm  (Agrotis  ypsilon  Rott.)  and  Methods 

of  its  Destruction."    (Arabic.) 
„      3.  "  Asstli  Cotton."     (English  and  Arabic.) 
„       4.  "  Preservation  of  Ladybird  Beetles  (  Coccinellidce)."  (Arabic.) 
„       5.  "  Cultivation    of    Castor   Oil    Plants   (Kicinus   communis)." 

(English  and  Arabic.) 

„       6.  "  Common  Errors  in  Cotton  Cultivation."     (Arabic.) 
„       7.  "  Distribution  of  Cotton  Seed  for    1912  (Arabic),  and  Sup- 
plement."   (Arabic.) 
„       8.  "  Manner  of  Distinguishing  between  the  Useful  Ladybird  and 

the  Injurious  Melon  Beetle."    (English  and  Arabic.) 
„       9.  "  Elimination  of  Hindi  Cotton."     (Arabic.) 
„     10.  "Evils  of  Over  watering  Cotton."     (Arabic.) 
„     11.  "  Sugar  Cane  and  Millet  Borer  in  Upper  Egypt."     (Arabic.) 
„     12.  "  Destruction  of  Cotton  Worm  Pupae."     (Arabic.) 
„     13.  "  Danger    of    Excessive    Irrigation   of   Maturing   Cotton." 

(Arabic.) 
„     14.  "  Precautions     in     Connection  with    Boll    Worm    Attack." 

(Arabic.) 

„     15.  "  Occurrence  of  Cotton  Worm  on  Maize."     (Arabic.) 
„     16.  "  Distribution  of  Cotton  Seed."     (Arabic.) 
„     17.   "  The    Cotton    Worm,     its     Destruction,     and     the     Best 

Method   of    obtaining    a    Good     Yield."     (English     and 

Arabic.) 
„     18.  "  The  Necessity  of  Uprooting  the  Cotton  Sticks  before  the 

Land  is  sown  with  Winter  Crops."     (Arabic.) 
„    19.  "  Cotton  Cultivation  in  Upper  Egypt."  (English  and  Arabic.) 
„    20.  "  Protection  of  the  Buff-backed  Egret."    (English,  French, 

and  Arabic.) 

„    21.  "  Hints  on  Cotton-growing  in  Egypt."  (English  and  Arabic.) 
„    22.  "  On  using  Nitrate  of  Soda  in  Maize  Cultivation  in  Griza 

Province."     (English  and  Arabic,) 

„    23.  "  Preparations  to  combat  the  Cotton  Worm."    (Arabic.) 
„    24.  (Cancelled  by  No.  42.) 
„    25.  "Cut-worm."    (Arabic.) 
„    26.  "  Steps  to  combat  the  Cotton  Boll  Worm  in  May,  June,  and 

July.''     (English  and  Arabic.) 
„     27.  "Paraffin  Emulsion."     (English,  French,  and  Arabic.) 
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No.  28.  "  Non  Watering  of  Bersim."    (Not  published.') 

„     29.  "  Sowing  Vegetable  Seeds  in  Winter."    (English  and  Arabic.) 

„  30.  "The  Danger  of  Overwatering  Cotton  Fields."  (English 
and  Arabic.) 

„    31.  (Cancelled  by  No.  45.} 

„    32.  "Advice  to  Farmers  in  Picking  their  Cotton."    (Arabic.) 

„    33.  "  Expedite  the  Picking  of  Cotton."    (Arabic.) 

„    34.  "  Distribution  of  Cotton  Seed."    (Arabic.) 

„    35.  „  „  (English  and  Arabic.) 

„    36.  "  Sore  Shin."    (Arabic.) 

„    37.  "  Fumigation  of  Citrus  Trees."    (English  and  Arabic.) 

„    38.  "  Pomegranate  Worm."     (English  and  Arabic.) 

„    39.  "  The  Smut  Diseases."     (English  and  Arabic.) 

„  40.  "  Eradication  of  the  Pink  Boll  Worm."  (English  and 
Arabic.) 

„    41.  "  Resin  Wash."     (English  and  Arabic.) 

„    42.  (Cancelled  by  No.  53.) 

„  43.  "  The  Use  of  Nitrate  of  Soda  in  Maize  Cultivation."  (English 
and  Arabic.) 

„    44.  "  Lime  and  Sulphur  Wash."     (English.  French,  and  Arabic.) 

„     45.  (Cancelled  by  No.  50.) 

„    46.  "  Eradication  of  Fig  Scale."    (English  and  Arabic.) 

„     47.  "  The  Pink  Boll  Worm."     (Not  published.') 

„  48.  "  Use  of  Sodium  Nitrate  in  Maize  Cultivation  in  the  Pro- 
vinces of  Giza  and  Qaliubia."  (Arabic.) 

„    49.  "  Planting  Fruit  Trees."     (English  and  Arabic.) 

„    50.  (Cancelled  by  No.  73.) 

„     51.  "  Planting  Instructions."     (English  and  Arabic.) 

„  52.  "  Method  of  Distinguishing  the  Eggs,  Larvae,  and  Pupae  of 
the  Cotton  Worm  (Arabic  :  Dud  el  Qutn),  Prodenia 
litura  F. ;  the  Small  Green  Leaf  Worm  (Arabic  :  El  Dud 
el  akhdar  el  saghir),  Lapliygma  exigua,  Hb.  ;  and  the 
Greasy  Cut-worm  ('Arabic  :  Dud  el  Bersim),  Agrotis 
ypsilon  Rott."  (English  and  Arabic.) 

„  53.  "  Destruction  of  Aphis.  (English  and  Arabic).  (This  Cir- 
cular cancels  Circulars  Nos.  24  and  42.) 

„    54.  "  Bordeaux  Mixture."     (French  and  Arabic.) 

55.  "Advice  on  the  Destruction  of  Boll  Worms."    (English  and 

Arabic.) 

56.  "  Increase  of  Area  sown  with  Cereals  and  other  Food  Crops." 

(Arabic.) 
„    57.  "  Cultivation  of  Haricot  Beans."    (Arabic.) 

58.  "  Hints  on  the  Preparation  of  Egyptian  Products  for  Euro- 
pean Markets."    (Arabic.) 
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No.  59.  "  Prices  of  Haricot  Beans."     (Arabic.) 
„     60.  (Cancelled  by  No.  73.) 
„     61.  "  The  Seed  Worm  in  Winter."     (English  and  Arabic.) 

62.  "  The   Method   of  Destroying  Cut-worms."     (English   and 

Arabic.) 

63.  "  Instructions    re    Destruction  of    Locusts."     (English  and 

Arabic.) 

„  64.  "Instructions  to  c 0>n das  to  combat  the  Locusts."     (Arabic.) 

„  65.  "  Expedite  the  Harvesting  of  Wheat."     (Arabic.) 

„  66.  "The  Melon  and  Water  Melon  Aphis."  (English  and  Arabic.) 

„  67.  "  Planting  Fruit  Gardens."     (English  and  Arabic.) 

„  68.  "  Irrigation  of  Cotton  Area."     (Arabic.) 

„  69.  "  Wheat  Diseases. —  Eel-worm  (Tylenchus  tritici,  Bauer)." 
(English  and  Arabic.) 

„     70.  "  Warning  about  Evils  of  Overwatering  Cotton."     (Arabic.) 

„  71.  "  Nitrate  Experiments  on  Nili  Maize."  (English  and 
Arabic.) 

„  72.  "  Destruction  of  Bolls  remaining  on  Cotton  Plants  after  the 
Last  Picking."  (English  and  Arabic.) 

„  73.  "  Fumigation  of  Citrus  Trees."  (English  and  Arabic.) 
(This  Circular  cancels  Circulars  Nos.  31,  45,  50  and  its 
modification,  and  Circular  No.  60.) 

„     74.  "  Precautions  for  Sowing  Wheat."     (English  and  Arabic.) 

„     75.  "  Danger    to    Canals   through    the   Spread    of  the   W'ater 

Hyacinth.     (English  and  Arabic.) 

„     76.  "  Precautions  for  Cultivation  of  Beans."  (English  and  Arabic.) 
„     77.  "  Hay  and  Hay-making  in  Egypt."     (English  and  Arabic.) 
„     78.  "  Precautions  for  sowing  wheat."     (English  and  Arabic.) 
„     79.  "  Foot  and  Mouth  Disease."     (English  and  Arabic.) 

„    80.  "  A*phis  on  Cotton  Trees  and  its  Treatments."     (English  and 

Arabic.) 
„     81.  "  Nitrate  Experiments  on  Nile  Maize."  (English  and  Arabic.) 

„  82.  Circular  and  Arret6  re  "  Fixing  Date  for  Picking  and 
Destroying  of  Cotton  Bolls." 

„    83.  "  Improvement  of  the  Egyptian  Wheat." 
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